The aforementioned nudear reaction is unique for fluorine, and therefore detection of 'y-rays emanating from this reaction in a biological specimen implies a positive identifica.
tion of fluorine at that particular site. Calcium and phosphorus X-rays were also recorded and used as parameters for assessment Introduction It is now generally accepted that fluoride has a beneficial cariesreducing effect in humans (Backer-Dirks, 1974; Ericsson, 1974) (Ishida et al., 1983) . Therefore, in this context, hypermineralization of the pre-exposure secretory enamel seems to be a specific fluoride-induced effect on enamel gan. The highest fluorine concentration in the enamel orgasi was recorded in the dentin near the dentin-enamel junction (DEJ). In the enamel, the highest concentration of fluorine was found to be associated with the more mature areas of the enamel near the DEJ, but gradually decreased in the direction of the enamel surface. Fluorine was not detected in the control germs.
These results suggest that administration offluoride in high doses during the pre-eruptive stages of enamel formation leads to incorporation of the ion into the forming dentin and enamel mineral, and that the enamel matrix does not seem to bind fluoride avidly. (JHisrochem Cytochem 37:581-587, 1989) KEY WORD5: (Lyaruu et al., 1986 (Lyaruu et al., , 1987 the geometry of our set-up could easily be optimized for detection of the 'y-rays with an intrinsic planar Ge-detector (see Figure  1) .
A 3 MeV proton beam energy was selected as a compromise in order to be able to detect the P and Ca X-rays as well as the F y-rays simulta- neously with acceptable count rates. Apart from registration of the prompt X-rays and the y-rays, the delayed y-ray spectra were recorded as well (the cyclotron produces a pulsed beam Calcium and phosphorus X-rays were recorded using a beam spot of 10 x 10 tm2; fluorine 7-rays were recorded along the same tracks using an enlarged beam spot of 80
x 30 gm2. Typical element distribution spectra for a control tooth germ are shown in Figures 4a and  4b, and such a cyst showed that the cystic enamel surface was hypermineralized (see Figures 6b and 6c ). The black arrows in b and c show the fluoride-induced hypomineralized band in the secretory enamel.
A, late secretory ameloblast; D, dentin; 0, odontoblast; pd, predentin. , 1982; Speirs, 1978; Weatherell et al., 1975) . Figure 2c ). The hypermineralization of the enamel surface (E) under the cyst is clearly reflected in the high counts for calcium and phosphorus, which are almost as high as those recorded in dentin near the DEJ (broken line). This hypermineralization is accompanied with increased counts for fluorine on the cystic enamel surface (Cf. Figure 5a ), which were almost as high as those recorded for the dentin. The letter D indicates the approximate position of the dentin-predentin junction. 
